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12"2 
webers. The maximum of work is 9 ~  kilogrammetres per second ; 

lastly, the velocity which must be given to the machine to obtain 
this maximum is given by the equation 

RT-- 2=U= 0"653*. 
--~omptes .~endu8 d~ Z'Acad~mle des Sciznces, Sept 13, 1880, t. xci. 
pp. 493-495. 

ON THE ABSOLUTE MEASURE OF PELTIER'S PHENOMEN01~ AT THE 
CONTACT OF A METAL AND ITS SOLUTION. BY E. BOUTY t .  
Two coppered thermometers, as nearly equal as possible, and 

sensitive to :~-0 -°, were lowered at the distance of 1 decim, from 
each other, into a large vessel full of solution of sulphate or nitrate 
of copper, which stood in a large cold-water bath. Thereupon the 
temperature of the solution changed in 5 minutes i -~  ° only. Be- 
tween the thermometers a current of the intensity i was conducted 
through during two minutes ; the quantities of heat then observed 
on the two thermometers were proportional to W =  ~ai+bi  ~, 
where a and b are constants. That the indications of the thermo- 
meters were in fact proportional to the quantities of heat produced 
upon them follows from experiments, in which they were surrounded 
in the fluid with German-silver spirals protected from the latter. 
On the passage of currents i~ through the spirals the hearings were 
proportional to i~ ~. In absolute measure (centim., gram, second) 
the heat generated, simultaneously with Peltier's phenomenon, by 

dE 
the current :E in a second is I]-- T d-T' where A is the mechanical 

heat-equivalent, T the absolute temperature, and E the thermoelee- 
tromotive force. According to previous experiments by Bouty (Be/- 

680),for c o p p e r ~  ~-0"000696D ~0"000696.1"12.10 ~ bltitter, iv. p. 

absolute units. Since J =  4"2.107, it follows that H=0"528. 
Further, the thermometer employed was heated in the liquid in 

2 minutes 0°'471, for which 4"77 thermal units are requisite. From 
the formulae for W it resulted that during 2 minutes a=6"018. 

4"77 1 
According to this, II=6"018.0"47~ 120 ~0"5078, which agrees 

very well with the above value. 
Similar results were given by salts of zinc and cadmium. Zinc 

in a solution of zinc chloride shows a constant thermoelectromotive 
force E in solutions the specific gravity of which is less than 1"6 ; 
with higher degrees of concentration ]~ rapidly diminishes. Peltier's 
phenomenon II behaves in just the same way. Thus, 

Specific gravity . . . .  1"255 1"70 1.90 2"044 
Constant E . . . . . . . .  1 0"724 0"247 0"053 
Constant II . . . . . . . .  1 0.709 0.244 0.051 

ra ~Ie These experiments were made at the laboratory of the Soci~t~ gdn~- 
d~lectricit~. 

t Campt~e l~due~ xc. pp. 987-990 (1880). 
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With other metals the determination is difficult in consequence 
of secondary processes.--Wiedemann's Beibl~itter, 1880, No. 9, 
pp. 681, 682. 

RESULTS OF PENDULUM: EXPERIM:EI~TS. 
BY C. S. PEIRCE~ ASSISTANT COAST AND GEODETIC SURVEY. 
The following are the results obtained from observations made 

by me, for the U.S. Coast and Geodetic Survey, at four important 
stations, for the purpose of comparing the lengths of the seconds' 
pendulum, together with reductions to the sea-level and to the 
equator. I n  making the last reduction I have assumed the elliptio 
city to be = 1 : 293, which is the latest result from measurements 
of arcs. At station. At sea-level. At equator. 

metre, metre, metre. 
Hoboken . . . .  0.9932052 0"9932074 0"9910003 
Paris . . . . . . . .  0.9939337 0"9939500 0"9910132 
Berlin . . . . . .  0"9942399 0"9942482 0"9909865 
Kew . . . . . . . .  0"9941776 0"9941790 0"9910083 

The differences of the figures in the last column from 0-991 
metre, a value conveniently near their mean, when reduced to oscil- 
lations per diem are :--Hoboken + 0"01' ; Paris +0"58'  ; Berlin 
--0"59"; Kew +0"36 s. The following are the residuals of former 
observations according to Clarke (' Geodesy,' p. 349) : -  

New York +0"20 ' ;  Paris --3"29' ;  Kew +2"89'.  
Colonel Clarke has used a value of the e]lipticity ----1 : 292"2, de- 

rived from pendulum experiments. This slight difference, how- 
ever, is not important. 

I t  should be explained that the result for Hoboken is derived 
from [T 2 Inv.] "Regular  Set," given on page 318, and also on 
page 416 of the Report of the Superintendent of the U.S. Coast 
and Geodetic Survey for 1876. This number is treated as explained 
on page 319, where in the second line from the bottom for IT ~ Rev.] 
read IT: Inv.]. The altitude of the Hoboken station is stated on 
page 204. The numbers for the European stations are copied from 
page 320. 

The length which I have taken as the metre has been derived 
from the German Eichungsamt, as fully explained in my Report. 
This is about 19-2 microns shorter than the quantity which is con- 
sidered to be a metre in our own office of weights and measures, 
and is admitted in Berlin to be doubtful. I t  is impossible to fix 
the true metre at present; but I have but little doubt the above 
values will ultimately have to be diminished by about twenty mi- 
crons on account of the error in the standard used.--Sflliman's 
American Journal, October 1880. 

ON THE ILLUMINATION OF ELECTRODES. 
BY R. COLLEY ~. 

According to Slougulnoff (Journ. de la So¢. phys. chim. de St. 
P~ersb.), the light is intermittent which appears at electrodes 

* Journal de Physi~ue~ 1880~ ix. pp. 165-160. 
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